DNA damage: a trigger of innate immunity but a requirement for adaptive immune homeostasis.
Chromosome breakage is frequently associated with viral infection and cellular transformation, but it is also required for two processes that are crucial for the development and function of adaptive immunity: V(D)J recombination and class-switch recombination. The cellular responses that result from this type of DNA damage, which are mostly activated by the protein kinase ataxia-telangiectasia mutated (ATM), lead to cell-cycle arrest at several checkpoints and efficient DNA repair. This Review focuses on the important roles of these DNA-damage responses in the activation of innate immunity and the targeting of the innate immune response to infected or transformed cells, as well as in the development and function of adaptive immunity.